The existence of non-periodic recurrent geodesics on certain surfaces of negative curvature has been proved by Morse.' Birkhoff2 has indicated how the methods of Morse may be used to prove the existence of nonperiodic recurrent geodesics on closed orientable surfaces of genus greater than one and of negative curvature. The mnethod used is to characterize the geodesics by unending symbols and then by the construction of a recurrent symbol, a recurrent geodesic is obtained. The property of negative curvature plays an essential part in the derivation of these results.
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In the case of genus one the surface cannot, of course, have everywhere negative curvature, and any characterization of geodesics by unending symbols does not seem to be profitable. Nevertheless, it can be proved in this case, and this is the purpose of this note, that there exists a nondenumerable class of non-periodic recurrent geodesics. The proof is based on the work of Birkhoff2 and an earlier paper by the present writer.'
In the earlier paper it was shown that under suitable conditions on the class of the functions defining the surface, the geodesics could be studied as the geodesics on a two-dimensional Riemannian manifold with periodic coefficients and the problem could be conveniently considered in a plane divided into congruent rectangles. One of the results then derived was that given any straight line in the plane, there exists an unending class A geodesic of the type of this straight line. Of these, only those of the type of periodic straight, lines can be periodic. Since the number of non-periodic straight lines through a given point is non-denumerable, there must exist a non-denumerable infinity of class A non-periodic unending geodesics, no one of the type of a periodic straight line.
Since the phase-space is closed, a theorem4 of Birkhoff holds to the effect that every geodesic contains among its limit geodesics a minimal set of geodesics and the number of geodesics in this minimal set is nondenumerable except in the simple case when the minimal set is a single periodic geodesic. A further result needed has been proved by Morse,' namely, that a geodesic which is a limit geodesic of class A geodesics is itself of class A. Furthermore, it is easy to prove that an infinite set of class A geodesics, all of the type of the same straight line, and such that the distance of any point of any member of the set from the given line does not exceed a fixed constant, can have as limit geodesics only geodesics of the type of that line. Now consider a class A geodesic, g, of the type of a non-periodic straight line m. It can be assumed that g passes through the fundamental region. Let each of the congruent regions through which g passes be translated to the fundamental region. There results an infinite set, G, of geodesics, each representing g, but in the plane, no one coinciding with another. The limit geodesics of g are the limit geodesics of G. It can be proved that the distance which these geodesics wander from m is uniformly bounded. Applying the theorems stated in the preceding paragraph, it follows that among the limit geodesics of the set G, there is a minimal set of geodesics of the type of m. Since m is non-periodic, any member of this set is non-periodic and the number in the set is non-denumerable. Each geodesic of this non-denumerable set is a class A recurrent geodesic. This result, applied to a surface of genus one, becomes the THE:OREM. Given a surface homeomorphic with a torus, the functions defining the correspondence being of class C3, there exists on this surface a non-denumerable set of minimal sets of geodesics, each of these mixnimal sets containing a. non-denumerable infinity of non-periodic recurrent geodesics. 1 M. Morse, "Recurrent Geodesics on a Surface of Negative Curvature," Trans. Am. Math. Soc., 22, 84-100 (1921 Integro-q-difference equations of the type
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